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TITLE OF THE INVENTION 

METHOD OF SCANNING A DOCUMENT USING A PRE-SCANNING OPERATION 



CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the priority of Korean Patent Application No. 2003-2720, filed 
on January 15, 2003, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein in its entirety by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a scanning method, and, more particularly, to a 
method of scanning a document using a pre-scanning operation, in which a pre-scanning 
operation is performed in a multi-functional peripheral device having a scanning operation to 
sense a starting portion of a business card-sized document, and then a main-scanning 
operation is performed for the business card-sized document to generate image data of the 
business card-sized document. 

2. Description of the Related Art 

[0003] A multi-functional peripheral device generally operates as a facsimile machine for 
transmitting a copy of an original image to another machine via a communication line, as well as 
a printer for printing data or an original copy of a document or image input to a computer. In 
other words, such a multi-functional peripheral device is manufactured by integrating operations 
of terminal devices such as a facsimile machine, a printer, and so forth, and has a personal 
computer (PC)-interface operation by which the multi-functional peripheral device is connected 
to a PC. These days, the use of a multi-functional peripheral device integrating the operations 
of a printer, a scanner, and a facsimile machine has increased in offices and in homes. 
Operations are added to such a multi-functional peripheral device so that the multi-functional 
peripheral device operates as a copier performing the operations of a scanner and a facsimile 
machine, as well as separately operating as a scanner, a printer, and a facsimile machine. 
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[0004] FIG. 1 is a block diagram of a general multi-functional peripheral device. Referring to 
FIG. 1 , an optical system 100 includes a light source (not shown) and a photoelectric device 
(not shown) so that the density of an original image copy is photoelectrical^ converted and 
output as an electrical signal, and is moved by a step motor (not shown). 

[0005] A scanner 101 converts the electrical signal output from the photoelectric device of 
the optical system 100 into digital data, performs several correction operations to improve image 
quality, and stores the processed image data in a memory 102. 

[0006] The memory 102 stores image data that are processed by the scanner 101 using a 
control program of the multi-functional device, and then are transmitted to a computer (not 
shown) or a modem 106 or are printed via a printer 103 according to a user's request. 

[0007] The printer 103 prints print data or image data stored in the memory 102 on a sheet of 
printing paper. 

[0008] A manipulator 104 includes a key capable of setting and changing various operation 
modes of the multi-functional peripheral device and a display window for displaying the 
operational status of the multi-functional peripheral device. 

[0009] An interface 105 transmits a command for operating the multi-functional peripheral 
device to a controller 107 according to a function of a program selected by a user so that the 
controller 107 transmits or receives data according to the corresponding command. 

[0010] The modem 106 transmits/receives data to/from an external facsimile machine. 

[0011] The controller 107 performs an operation corresponding to data transmitted via the 
key of the manipulator 104 and controls components of the multi-functional peripheral device so 
that a scanning operation and a printing operation are performed according to a signal 
transmitted from the interface 105. 

[0012] FIG. 2A is a view illustrating a conventional scan area, and FIG. 2B is a flowchart of a 
conventional method of scanning documents. Referring to FIG. 2A, a document-1 203 and a 
document-2 204 are respectively positioned in upper and lower portions of a multi-functional 
peripheral device. Documents described herein refer to small-sized documents, such as small 
photograph-sized or business card-sized documents. FIG. 2A shows a physical scan area 200, 
a pre-scan area 201, and main-scan areas 202. According to the known art, the physical scan 
area 200 is the same as the pre-scan area 201, and the main-scan areas 202 correspond to 
areas in which the document-1 203 and the document-2 204 are positioned, respectively. 
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[0013] A process of scanning documents is described in more detail with reference to FIGS. 
1 , 2A, and 2B. At operation S210, a user gives a scan command for a document to be scanned 
via the manipulator 104, and then the scan command is transmitted to the scanner 101 via the 
controller 107. At operation S220, the scanner 101 performs a pre-scanning operation on the 
entire area of the physical scan area 200 to generate image data having a low resolution. 
Because an image is converted into image data, a PC scans the image data. However, the size 
of the data is large, and, thus, it takes a large amount of time to scan the image data. Thus, a 
pre-scanning operation is widely accepted. The pre-scanning operation refers to a method of 
scanning a document at a low resolution of 75 dpi, generating image data of the whole portion 
of the document, selecting a portion of the document by a program of the PC, and scanning the 
portion at a high resolution. 

[0014] At operation S230, the entire image having the low resolution, scanned from the entire 
physical scan area 200, is displayed on the user's monitor. At operation S240, the user 
designates an area to be precisely scanned. At operation S250, the user designates a 
resolution and gives a main-scan command. At operation S260, the scanner 101 carries out a 
main-scanning operation to display image data having a high resolution in the area designated 
by the user on a screen of the user's PC monitor. At operation S270, the user converts image 
data into print data and transmits the print data to the printer 103 to be printed or stores the 
image data. 

[0015] However, as described above, according to the related art, even though an area the 
user desires to scan is limited to the main-scan area in which a corresponding document is 
positioned, the entire area of the physical scan area is scanned (i.e., pre-scanned). As a result, 
unnecessary data are generated. 

[0016] Also, if a plurality of business card-sized documents are scanned at the same time, 
the user must perform a pre-scanning operation to generate image data having a low resolution, 
designate an area for each of the plurality of business card-sized documents displayed on the 
screen, and carry out a main-scanning operation for each of the business card-sized 
documents. Thus, the scanning process is complicated and time-consuming. 



SUMMARY OF THE INVENTION 

[001 7] It is an aspect of the present invention to provide a method of scanning a document in 
which an existing pre-scanning operation is performed to sense a starting portion of a main- 
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scan area (i.e., a starting portion of a document) so that time, and an unnecessary amount of 
data required for generating an image having a low resolution, can be reduced. 

[0018] It is another aspect of the present invention to provide a method of scanning a 
document in which a plurality of business card-sized documents can be scanned at the same 
time through a one-time scanning operation to generate image data, so that a scanning 
operation can be simply performed, and, in particular, so that a scanning operation can be 
conveniently performed at places such as government and public offices where scanning or 
copying of identification (ID) cards, photographs, business cards, or the like, is repeatedly 
performed. 

[0019] Additional aspects and/or advantages of the invention will be set forth in part in the 
description that follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0020] To achieve the above and/or other aspects of the present invention, there is provided 
a method of scanning a document to generate image data of the document, the method 
including performing a pre-scanning operation at a first predetermined resolution and speed 
according to a scan command until a current scanning area is located in a main-scan area; and 
performing a main-scanning operation at a second predetermined resolution and speed, until 
the current scanning area is beyond the main-scan area, after the current scanning area has 
been located in the main-scan area. 

[0021] The pre-scanning operation is performed to sense a position of a starting portion of 
the main-scan area in which a document is positioned. 

[0022] The main-scanning operation is performed to scan the document sensed during the 
pre-scanning operation and to generate image data of the document. 

[0023] The predetermined resolution and speed are set by the user or set depending on the 
characteristics of the device used. 

[0024] The method further includes inputting the number of documents for which image data 
are to be generated. 

[0025] If the number of documents the user inputs is one, scanning of the document ends 
after the main-scanning operation ends. 
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[0026] If the number of documents the user inputs is two or more, a starting portion of a 
subsequent document is sensed after the main-scanning operation ends by repeating the pre- 
scanning operation. 

[0027] The size of the document is the same as that of a business card. 

[0028] To achieve the above and/or other aspects according to the present invention, there is 
provided a method of scanning documents, including placing one or more documents to be 
scanned within a physical scan area; performing a pre-scanning operation until a beginning of 
one of the documents is sensed; performing a main-scanning operation until an end of the one 
of the documents is sensed; and repeating said performing a pre-scanning operation and said 
performing a main-scanning operation until a bottom of the physical scan area is reached, 
thereby scanning the physical scan area once. 

[0029] To achieve the above and/or other aspects according to the present invention, there is 
provided a scanner, including a pre-scanning unit performing a pre-scanning operation at a first 
predetermined resolution and speed until a current scanning area is located in a main-scan 
area; and a main-scanning unit performing a main-scanning operation at a second 
predetermined resolution and speed, until the current scanning area is beyond the main-scan 
area, after the current scanning area has been located in the main-scan area. 

[0030] These, together with other aspects and/or advantages that will be subsequently 
apparent, reside in the details of construction and operation as more fully hereinafter described 
and claimed, reference being had to the accompanying drawings forming a part thereof, wherein 
like numerals refer to like parts throughout. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the preferred embodiments, 
taken in conjunction with the accompanying drawings, of which: 

FIG. 1 is a schematic block diagram of a conventional multi-functional peripheral device; 
FIG. 2A is a view illustrating conventional scan areas; 
FIG. 2B is a flowchart of a conventional method of scanning a document; 
FIG. 3A is a view illustrating a pre-scan area and main-scan areas for two documents 
according to an embodiment of the present invention; 
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FIG. 3B is a view illustrating a pre-scan area and a main-scan area for one document 
according to another embodiment of the present invention; 

FIG. 4 is a flowchart for explaining a method of scanning a document according to an 
aspect of the present invention; 

FIG. 5A is a flowchart of a method of scanning a document when a user sets two or 
more documents to be scanned according to the present invention; and 

FIG. 5B is a flowchart of a method of scanning a document when a user sets one 
document to be scanned according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0032] Hereinafter, an embodiment of the present invention will be described in detail with 
reference to the attached drawings, wherein the like reference numerals refer to the like 
elements throughout. The present invention may, however, be embodied in many different 
forms and should not be construed as being limited to the embodiment s set forth herein. 
Rather, this embodiment is provided so that the present disclosure will be thorough and 
complete, and will fully convey the concept of the invention to those skilled in the art. 

[0033] FIG. 3A illustrates a pre-scan area and main-scan areas for scanning two or more 
documents, according to an embodiment of the present invention, and FIG. 3B illustrates a pre- 
scan area and a main-scan area for scanning one document, according to an aspect of the 
present invention. 

[0034] Referring to FIG. 3A, a document-1 300 and a document 2-301 are objects to be 
scanned. The document-1 300 and the document 2-301 have sizes the size of business cards, 
small-sized photographs, credit cards, ID cards, etc. When two or more documents are 
scanned at the same time, according to the known art described with reference to FIG. 2A, a 
two-time scanning operation must be carried out. In other words, a user performs a pre- 
scanning operation in the physical scan area 200 to generate image data having a low 
resolution. Next, the user designates the main-scan areas 202 of the document-1 203 and the 
document-2 204 on a displayed screen and performs a main-scanning operation for the main- 
scan areas 202 to generate image data of the document-1 203 and the document-2 204. 
However, according to the present invention, a user can generate image data of the document-1 
300 and the document-2 301 in main-scan areas 303 via a one-time scan command. 
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[0035] FIG. 3B shows one document. A main-scan area 305, not a physical scan area 302, 
is an object to be main-scanned, and pre-scan areas 306 are not main-scanned, but pre- 
scanned. 

[0036] FIG. 4 is a flowchart of a method of scanning a main-scan area, according to the 
present invention, when a user does not specify the number of documents to be scanned. 
Referring to FIG. 4, at operation S400, a user positions a document to be scanned and selects a 
scan command. At operation S41 1 , the scan command is transmitted to the scanner 101 via 
the controller 107 and the scanner 101 performs a pre-scanning operation at a predetermined 
resolution and speed to sense a starting portion of the document. 

[0037] Conventionally, the pre-scanning operation refers to a method of scanning all the 
image data of an original copy at a low resolution of 75 dpi, for example, selecting a portion of 
the image data using a PC program at a high resolution, and scanning the portion of the image 
data. However, in the present invention, the pre-scanning operation is performed only until a 
starting portion of a document is sensed. Thus, the generation of unnecessary image data 
having a low resolution due to the pre-scanning operation, as in the known art, can be 
prevented. Also, because the pre-scanning operation performed to generate image data having 
a low resolution can be omitted, scanning a document can be performed faster than for 
conventional scanning. 

[0038] The pre-scanning operation and a main-scanning operation that are described below 
are performed line by line. At operation S412, whether the pre-scanning operation has passed 
an image at the starting portion of the document (i.e., whether the pre-scanning operation has 
already been performed in a physical scan area), is checked until the pre-scanning operation is 
performed in a main-scan area. At operation S41 3, whether white data exist is checked. At 
operation S419, the number of white lines in which white data exists is counted. For example, 
because a shuttle scanner uses a charge coupled device (CCD) having a size of 128 to 160 
dots, the shuttle scanner divides an A4-sized document into 22 to 27 lines to scan the A4-sized 
document. When a user gives a scan command, even if a document to be scanned has not 
been placed in the scanner, the shuttle scanner may perform the pre-scanning operation to the 
end of the physical scan area, and then stop the pre-scanning operation at the end of the 
physical scan area. 

[0039] If a main-scan area in which a document is positioned is sensed during the pre- 
scanning operation, at operation S414, the scanner 101 performs a main-scanning operation in 
the main-scan area to generate image data of the document. In this case, the pre-scanning 
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operation is carried out faster than the main-scanning operation. Thus, when the main-scan 
area is sensed, and then the process goes to the main-scanning step, the main-scan area has 
already been sensed to a degree. Therefore, a proper correction operation has to be performed 
based on the speed of the pre-scanning operation. 

[0040] The correction operation is performed to correct a difference in scanning resolution 
due to the difference between the pre-scanning and main-scanning speeds. Because the pre- 
scanning speed is higher than the main-scanning speed, the main-scanning area, such as a 
physical area, may be sensed during pre-scanning. Accordingly, when the main-scanning 
operation is performed, because part of the main-scanning area has already been scanned 
during pre-scanning, a difference in scanning resolution due to the difference between the 
scanning speeds should be corrected for the pre-scanned physical area. 

[0041] For this correction operation, the number of white lines must be continuously counted 
during the pre-scanning operation. However, the degree of accuracy of the correction operation 
depends on the characteristics of the scanning device used, and, thus, detailed correction 
standards will not be described herein. 

[0042] In step S415, whether white data exist is continuously checked by performing the 
main scanning operation at operation S414 to sense the end portion of the document. At 
operation S416, whether the main-scanning operation has already been performed in the 
physical scan area is continuously checked. If the main-scanning operation has already been 
performed in the physical scan area, at operation S417, the main-scanning operation ends. 
Image data that have been generated up to this point are properly processed. In detail, the 
image data are stored, or the image data are converted into print data, transmitted to a printer, 
and printed. However, if at operation S415, white data are sensed and at operation S416, the 
main-scanning operation has not yet been performed at the current location in the physical scan 
area, at operation S420, the number of white lines is counted to scan the next document, and 
then the process returns to operation S41 1 . The operations performed after operation S41 1 are 
as described above, and thus descriptions of these operations are omitted. 

[0043] FIG. 5A is a flowchart of a process of scanning main-scan areas when two or more 
documents are to be scanned, and FIG. 5B is a flowchart of a process of scanning a main-scan 
area when one document is to be scanned. Unlike the process of FIG. 4, in FIGS. 5A and 5B, 
the user inputs the number of documents to be scanned via the manipulator 104. 
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[0044] Referring to FIGS. 5A and 5B, at operation S450, the user positions documents to be 
scanned in the multi-functional peripheral device and sets the number of documents to be 
scanned via the manipulator 104 (shown in FIG. 1) before giving a scan command. If the 
number of documents to be scanned is two, the process presented in FIG. 5A is performed. If 
one document is to be scanned, the process presented in FIG. 5B is performed. First, referring 
to FIG. 5A, at operation S451 , whether two or more documents are to be scanned is 
determined. If two documents are to be scanned, at operation S452, the user gives the scan 
command, and the scan command is transmitted to the scanner 101 via the controller 107. At 
operation S453, the scanner 101 performs a pre-scanning operation at a predetermined 
resolution and speed to sense a starting portion of one of the documents. At operation S454, 
whether the pre-scanning operation has already been performed in the physical scan area is 
continuously checked until the pre-scanning operation is performed in the main-scan area in 
which the document being scanned is positioned. At operation S455, whether white data exist 
is checked, and at operation S461, if white data exist, the number of white lines contained in the 
white data is counted. If the document to be scanned has not been placed in the multi- 
functional peripheral device, at operation S454, the scanner 101 performs the pre-scanning 
operation to the end of the physical scan area and ends the pre-scanning operation at the end 
of the physical scan area. 

[0045] However, if the document has been placed in the main-scan area and is sensed 
during the pre-scanning operation, at operation S456, the scanner 101 performs the main- 
scanning operation for the document to generate image data of the document. At operation 
S457, whether white data exist is continuously checked by performing operation S456. If at 
operation S457 white data are sensed during the main-scanning operation, at operation S458, 
whether the main-scanning operation has already been performed in the physical scan area is 
checked. If the main-scanning operation has already been performed in the physical scan area, 
at operation S459, the main-scanning operation ends, and at operation S460, image data that 
have been generated up to this point are properly processed. 

[0046] If at operation S458, the main-scanning operation is not being performed in the 
physical scan area, the number of white lines is counted at operation S462, and then the 
process returns to operation S453 to sense a starting portion of the next document (i.e., a 
starting portion of the main-scan area). Operations performed after operation S453 are as 
described above, and, thus, the descriptions of these operations are omitted. 
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[0047] If at operation S451 , there is only one document to be scanned, the operations 
presented in FIG. 5B are performed. At operation S470, the user gives the scan command, and 
at operation S471 , a pre-scanning operation is performed. At operation S472, whether the pre- 
scanning operation has already been performed in the physical scan area is checked. If at 
operation S472, the pre-scanning operation has already been performed in the physical scan 
area, the pre-scanning operation ends. If at operation S472, the pre-scanning operation is still 
being performed in the physical scan area, at operation S473, whether white data exist is 
checked. If white data exist, at operation S478, the number of white lines contained in the white 
data is counted, and then the process returns to operation S471 to perform the pre-scanning 
operation starting from the next line of the document. If a starting portion of the document to be 
scanned is sensed, that is, at operation 473, white data are sensed, at operation S474, the 
multi-functional peripheral device performs a main-scanning operation for the document. At 
operation S475, whether white data exist is continuously checked to sense an ending portion of 
the document by performing operation S474. If white data are sensed, at operation S476, the 
multi-functional peripheral device ends the main-scanning operation, and at operation S477, the 
multi-functional peripheral device processes the image data that are generated during the main- 
scanning operation (i.e., converts the image data into print data to print or stores the image 
data). In the process presented in FIG. 5B, because one document is to be scanned, after the 
main-scanning operation ends in the main-scan area in which the document is positioned, it is 
unnecessary to repeat a pre-scanning operation to seek another document. 

[0048] As described above, according to the present invention, by performing a main- 
scanning operation in a main-scan area in which a document is positioned and a pre-scanning 
operation in an area in which the document is not positioned, image data of the document can 
be generated at a resolution and speed set by a user by a one-time scanning operation, rather 
than a two-time scanning operation according to the known art. The present invention has been 
described as being applied to a multi-functional peripheral device, but may be applied to any 
device having a scanning. 

[0049] Also, an existing pre-scanning operation can be performed to sense a starting portion 
of a main-scan area (i.e., a starting portion of a document). Thus, the time required, and the 
amount of data necessary, for generating an image having a low resolution can be reduced. 

[0050] Moreover, when a plurality of business card-sized documents are sensed, image data 
of the plurality of business card-sized documents can be generated through only a one-time 
scanning operation. Thus, scanning can be simply performed, and, in particular, scanning can 
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be conveniently performed at places such as government and public offices where work 
pertaining to scanning or copying ID cards, photographs, business cards, etc., is repeatedly 
performed. 

[0051] Although preferred embodiments of the present invention have been shown and 
described, it will be appreciated by those skilled in the art that changes may be made in these 
embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the claims and their equivalents. 
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